Abstract:-Chitosan is natural polysaccharide resembles with glycosaminoglycan of Extra Cellular matrix (ECM), which makes it a promising candidate for wound healing application apart from its excellent biocompatibility and biodegradability. In this study we have formulated various types of chitosan gel by dissolving different concentrations of chitosan powder in 100 ml of 2% acetic acid separately. Electrolytes were also added during stirring which was carried out for 5 ±0.5h at 50 0 C. Different types of chitosan gel thus obtained were lyophilized for 48 h to remove water and chitosan scaffold were obtained and characterized using Scanning electron microscopy (SEM), FT-IR and swelling test. FT-IR confirms the chemical identity of chitosan in scaffolds. SEM micrographs of polymeric hydrogel scaffolds synthesized using 2% of chitosan was found to be the best in various physiochemical properties. The swelling capacity of 2% Chitosan scaffold was found to be better in comparison to rest of the scaffolds.
I. INTRODUCTION
HITOSAN is a partially de-acetylated polymer of glucosamine (GlcN) and N-acetylglucosamine (GlcNAc) residue with β-(1-4) linkage [1] , [2] . It possesses many properties like hemostasis, biocompatibility and biodegradability which make it attractive for applications for skin tissue regeneration & wound healing [3] , [4] . Chitosan is natural polysaccharide resembles with glycosaminoglycan of Extra Cellular matrix (ECM), which makes it a promising candidate for wound healing application [5] , [6] . Chitosan provides a suitable microenvironment for cell activities by behaving like an extra cellular matrix (ECM). [7] .It slowly depolarize to release N-acetyl-β-D-glucosamine units which start proliferation of fibroblast cells and stimulation of collagen synthesis [8] , [9] . Apart from wound healing it also possess antimicrobial properties which initiates host cell defense and prevent wound from infection which is particularly useful for wound treatment [10] , [11] .
In present study, an attempt has been made to develop a Chitosan scaffolds with different concentration of Chitosan and hypothesized that Chitosan scaffold with porous surface will provide better microenvironment for wound healing. The Priyanka Chhabra, Gaurav Mittal, Aseem Bhatnagar, Amit Tyagi INMAS, DRDO,India Pchhabra188@gmail.com physiochemical characterizations of the developed Chitosan scaffolds were evaluated by Scanning Electron Microscopy (SEM), FT-IR and swelling index. The chitosan scaffold with appropriate pore size and swelling index was further used for wound healing application. 
II. MATERIALS AND METHODS

Ethics Statement
Physiochemical characterization SEM Analysis
Surface morphology of chitosan scaffolds was observed under scanning Electron Microscope Surface (SEM) (Leo, VP-435, UK).The specimen were cut from the scaffolds and dried overnight at 50 0 C and then dried samples were sputter coated with gold particles before observation. In each cross sectional image of the scaffold, the average pore size was calculated.
FT-IR spectroscopy
FTIR analysis of vacuum dried samples of Chitosan and various types of Chitosan scaffolds were recorded on a Perkin C 
Swelling studies
The swelling characteristics of Chitosan scaffolds were evaluated by weighing the scaffold before and after immersing in distilled water for 3 days at 37 0 C. At specific interval of time, the scaffolds were taken from the water and excess surface water was removed using filter paper. The swelling ratio (SR) was calculated using the following equation. [ 
III. STATISTICAL ANALYSIS
The statistical significance was determined by using one way analysis of variance (ANOVA) by Graph pad prism 5. Statistical significance value was set at p < 0.05.
IV. RESULT AND DISCUSSION
Chitosan scaffolds were synthesized for wound healing and fasten blood clotting. Different concentration (0.5-4%) of Chitosan was used in addition to calcium chloride as electrolyte. Calcium chloride was added in the reaction mixture in view of improved blood clotting efficacy of the Chitosan scaffolds. Briefly, Chitosan scaffolds obtained using 0.5% of Chitosan was white color, poor mechanical strength and found to be fragile. Scaffolds obtained using 2% of Chitosan were white color, optimal mechanical properties and surface appeared to be porous. Scaffolds obtained using 3.0 -4.0 % of Chitosan were of pale white color and lot of cracks were observed over the surface. The intensity of cracks over the surface of scaffolds increases with increase in the concentration of the Chitosan. On the other hand, scaffolds having 0.5% of Chitosan were mechanically very poor strength and cannot be used in wound healing. In view of that, Chitosan scaffolds synthesized using 2% of Chitosan were selected for further studies.
SEM analysis (Fig.1) revealed that chitosan scaffold synthesized using 2% of chitosan showed pore size of 80um to 200um which was randomly distributed throughout the surface of scaffold and found to be the best scaffold. As expected porosity of the chitosan scaffold decreases with increase in concentration of chitosan.
FT-IR measurements (Fig .2) The propensity of scaffold to retain water is a key aspect to evaluate its property for skin tissue engineering because it not only affects its morphology and configuration but also affect the in growing cells. Swelling characteristic of Chitosan scaffolds of different concentration are shown in Fig.3 . It was found that the degree of swelling of Chitosan scaffold increases with increase in concentration of Chitosan in first 2hrs. This rapid increase continues until 6hrs.then the swelling ration of all the samples seemed to stabilize, and slight increase could be observed with time. Chitosan scaffold with 0.5% of chitosan dissolves in water with in 30 min & it was impossible to collect the sample for further readings. The water absorption capacity of 2% Chitosan scaffold was found to be highest which is suitable for skin tissue engineering and wound healing. Swelling index decreases with increase in chitosan concentration probably due to decrease in pore size and complexity of chitosan scaffold. The authors declare that they have no competing interest.
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